Inhibition of Photosystem II by the singlet oxygen sensor compounds TEMP and TEMPD.
2,2,6,6-tetramethylpiperidine (TEMP) and 2,2,6,6-tetramethyl-4-piperidinone (TEMPD) have earlier been used to quantify singlet oxygen produced by plant material. Both compounds were found to cause severe side effects on Photosystem II. Addition of TEMP or TEMPD to thylakoids immediately stabilized the reduced state of the Q(A) electron acceptor and destabilized the reduced state of the Q(B) acceptor, causing decrease in the driving force of forward electron transfer. Oxygen evolution, thermoluminescence and fluorescence measurements indicated that the number of functional PSII units decreased during incubation of thylakoids with TEMP or TEMPD. Singlet oxygen determinations in photosynthetic systems with piperidine derivatives should be interpreted with care.